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Introduction 
Our leisure-focused society has raised the demand for all kinds of sport and outdoor 
equipment, attire, and accessories. From SUV luggage carriers to portable park chairs 
with cup holders for the brew, more options are making the great outdoors a "tamer," 
more domestic place. Associated with this trend is the growth in contact lens technology. 
New technology has enabled contact lens manufactures to combine the well-known 
benefits of sunglasses with the convenience of contact lenses. Although most contact 
lens materials have inherent UV protection, contact lens wearers are still wearing 
sunglasses to increase visual comfort and performance. It would be reasonable to assume 
that the various benefits of tinted sunglasses on visual comfort and perfom1ance would 
provide the same benefits with tinted contact lenses. The new SportSight GP lens from 
Paragon Sciences is one such lens. The following pages give background information to 
a multi-center study that we were involved in looking at patient acceptability and visual 
performance of the sunglass tinted SportSight GP lens in a population of rigid gas 
permeable lens wearers. 
Background 
1. Effects of Ultraviolet Radiation on the Eyes 
As we know, the effects of ultraviolet radiation (UVR) on the skin have been 
studied quite widely, but it has only been within the last few years that there has been 
great interest in the effects ofUVR on the eyes. 1 UVR consists ofthe wavelengths of 
light between 100 and 380nm and is broken down into three subgroups: UV A (320-
380nm), UVB (290-320nm), and UVC (200-290mn). Natural UVC itself is absorbed by 
the atmosphere and poses no threat to us, but man made sources ofUVC, such as electric 
welding arcs, are very harmful and proper protection must be worn when coming into 
contact with such a source. Wavelengths below 190 to 200nm do not exist in a natural 
state on earth, so in turn have no health risks associated with them. These wavelengths of 
light only exist in a vacuum? 
Injury to ocular tissues generally occurs due to photochemical or thermal effects. 
Photochemical effects are associated with ultraviolet radiation exposure and the length of 
time one is exposed to it. Damage can occur if there are short, rapid 'bursts' of exposure, 
but generally it occurs from long-term exposure from seconds, to hours, to years. 3' 4 
Thermal effects occur when there is a rise in temperature of the retinal layers above 
l0°C. This increase in temperature results in lesions to all retinallayers.3 Pure thermal 
effects are said to be wavelength independent and generally occur with brief, but intense 
exposure. In UVB and UVC radiation the mechanism for most damage is photochemical, 
whereas when the wavelength of light is in the UV A radiation level photochemical and 
thermal damage can occur. In the visible spectrum, both photochemical and thermal 
mechanisms are present, but the photochemical effects decline and the thermal effects 
increase. 
UV A is transmitted by the cornea and absorbed primarily by the lens, but small 
amounts ofUV A are transmitted to the retina. The cornea absorbs UVB below 295nm 
and the lens absorbs most UVB from 295 to 320nm. For wavelengths from 280-400nm, 
small but significant UVR reaches the retina of aphakic eye, beginning at about 305nm, 
peaking at about 3% at 320nm and decreasing to less than 1% above 340nm (see Figure 
1). 5 
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Figure 1. 
Corneal chartges due to UV exposure follow a fairly reliable pattern. The irtitial 
response to UVR is epithelial debris in the tear film. UV exposure above threshold 
causes art increase in epithelial debris from 210 to 320nm, but above 320nm, debris is 
fairly constartt regardless of the level of exposure. Another observation is the occurrence 
of granules found in the epithelial layer of the comea.5 Granules are small, discrete, 
round white dots located mainly in the columnar cell layer artd the wing cell layer. 
Grartules increase in severity as the level ofUV exposure increases, regardless of the 
wavelength. As the wavelength increases above 290nm, the damage to the cornea shifts 
from epithelial in nature to stromal artd endothelial. The stroma becomes hazy due to 
stromal granules artd stromal opacities that increase when exposure to UV increases. As 
the endothelium becomes damaged due to excessive UV exposure, the thickness will 
increase and there cart be cells and flare in the aqueous. The major response seen by 
excessive UVR to the cornea is photokeratitis.6• 7•8•9 This is what some call "sunburn" to 
the eye. There is generally a latency period of about 6-12 hours after exposure before 
one notices the symptoms. The symptoms include a red and sometimes edematous 
eyelid, a foreign body sensation, photophobia, excess lacrimation, and at times a 
blepharospasm to avoid the pain. Symptoms generally last from 6-24 hours and nearly 
all discomfort is gone after 48 hours. 10 
Effects of UVR on the conjunctiva are relatively small. The findings show that 
there are pathologic changes that occur with UV exposure and this leads to pinguecula 
d . &. • 11 an pterygmm tormatiOn. 
UV is a possible contributing factor in uveal malignant melanomas, most of 
which occur in the iris. These may be due to in adequate amounts of melanin. Melanin 
absorbs UV and neutralizes the free radicals formed by the radiation rupture of molecular 
bonds. 12' 13 
Daily absorption ofUV rays are linked to the production and acceleration of 
cataract formation. The crystalline lens absorbs UV from about 290 to 400nm, but it is 
shown that the wavelengths between 295 to 320nm are those that produce cataracts. One 
of the first signs of lens damage is the loss in the "orange-peel" appearance of the anterior 
capsule. 5 Studies support that cortical senile cataracts and posterior subcapsular cataracts 
are associated with exposure to UVB radiation and that it is necessary to protect oneself 
from exposure.14' 15•16 It was also shown that UVB does not contribute to nuclear cataracts 
and that UV A radiation was not linked to any kind of cataract formation. 14• 15 
As we know the retina is very sensitive to varying wavelengths of light. Not only 
can it differentiate between different wavelengths in the visible spectrum, but also it is 
very sensitive to damage from the ultraviolet spectrum. 17 Even though structures such as 
the cornea, lens, and pigment epithelium absorb various wavelengths of UVR which 
provides us with an excellent inherent protective mechanism, some of the UVR still finds 
its way through to the retina. 18 The maximum amount of UVR transmittance occurs at 
320nm with about 1% transmittance, with the least amount of transmittance occurring at 
340nm with about 0.2% transmittance.5 It has also been found that the UVR wavelengths 
below 350nm have more potential for causing retinal damage than do wavelengths above 
350nm. 5 In fact, the retina is six times more sensitive to wavelengths between 325 and 
350nm than to 441nm light. 13 This tells us that the lower end of the UVA waveband and 
most all of the UVB waveband proves to be the most hazardous to the eye. 
2. Light and Visual Performance 
As light is the basis for sight, it can also become a hindrance when under less than 
ideal conditions. The basic parameter for sight is that the object in the field is either 
darker or lighter than the background; this creates contrast. Contrast is what allows us to 
differentiate between an object and its background. Glare is any light source that can 
create problems and degrade a person's visual performance. The correct balance of 
lighting, contrast, and glare will give a person maximal visual performance. Other 
factors involved in visual performance include a person's attention, expectation and 
habituation.2 Therefore, both object contrast and subject attention must be considered in 
visual performance. 
There are two basic types of contrast: luminance contrast and chromatic contrast. 
Luminance contrast is the ability to just see a small spot oflight on a background. The 
light is seen due to the contrast difference between the light and the background. 19 The 
threshold can be found by varying the intensity of the light, the size of the spot, the area 
of the retina the light is exposed to, the hue, how long the spot was exposed to the retina, 
and the age of the individual. Studies have shown that the older eye does not perform as 
well on luminance contrast tests as the younger eye does. 20' 21 Variability of contrast 
thresholds increases dramatically after the age of 40. Chromatic contrast has three 
characteristics. These characteristics include luminance (the intensity of the stimulus), 
hue (the dominant wavelength of the stimulus) and saturation (the amount of hue in the 
stimulus relative to the white portion). Chromatic contrast basically refers to the 
visibility of objects due to the hue differences with the background. Maximum visibility 
is achieved when chromatic contrast is 20% of the luminance contrast.9 
As mentioned before, glare is a light source that causes a decrease in visual 
performance or produces discomfort or annoyance in the visual field. There are three 
main types of glare: disability glare, discomfort glare and reflection glare.2 Disability 
glare is due to excessive amounts of light that interfere with performance. An example of 
this is oncoming headlights at night. After the bright headlights have passed, the retina 
must readapt to the dark condition so as to resume adequate vision to continue to drive. 
Discomfort glare is caused by a sudden excess amount of luminance to eyes, which have 
adapted to a certain luminance level. Beyond squinting, pupillary constriction and 
turning the head there is also pain associated with discomfort glare? As we age, the 
amount of light necessary to produce discomfort glare is reduced when the background 
brightness is kept constant. Reflection glare in itself is fairly self-explanatory. It is the 
result of excessive light reflecting off a surface such as a window on an office building, 
the windshield off a car, or off the surface ofwater.2 These reflections reduce or 
eliminate our ability to see what we want or need to see. Wearing sunglasses can help in 
many of these situations, but sunglasses with polarized lenses greatly reduce this glare. 
Visual Performance in Sport and Outdoor Activities 
1. Contact Lenses vs. Spectacles 
Contact lenses provide many advantages over spectacles, especially when 
considering spectator/sport activities. Advantages of contact lenses over spectacles 
include: 22,23,24 
1) Increased visual field 
2) No fogging with changing temperatures or humidity 
3) Elimination of spectacle lens reflection 
4) Elimination of the broken spectacle lens hazard 
5) Reduction of perspiration problems 
6) Decreased lens/frame awareness and distraction 
7) Improved performance in rain or mist 
The majority of the above mentioned advantages involve the reduction in visual and 
mechanical disturbance with contact lenses. The decrease in visual field and increased 
awareness of the frame edges is especially noticeable with the currently fashionable 
glasses due to their small eye size. Contact lenses reduce the inconvenience of the 
presence of glasses in physical activity. For example in athletic activities glasses tend to 
fall off, be knocked off or out of place, get stepped on, etc. This is not the case with 
contact lens. Contact lenses provide improved performance because they become 
physically incorporated into the optical system and are thus not affected by changing 
temperature, rain, or mist. Contacts benefit from the natural cleaning function of the 
eyelids during the blink, compared to spectacles, which have to be manually cleaned 
when fogged up or covered in water droplets! 
One advantage of spectacles over contacts is the possible safety issue, although 
even this has been questioned. It has been shown that frames with hinges increase the 
risk of ocular injury due to breakage versus either the use of molded, hinge less frames or 
non-protection. 
While wrap-around spectacles can provide nearly as great a field of view as 
contact lenses, any type of refractive error could reduce visual quality by inducing 
against-the-rule astigmatism. Contact lenses also nullify the decreased field of view 
caused by glasses with significant refractive error, which produce ring scotoma (in 
hyperopia) or ring diplopia (in myopia). 23 Contact lenses also reduce off-axis 
aberrations. Because contact lenses follow the line of sight during eye movement, off-
axis aberrations have very little effect on central vision when compared to viewing away 
from the optical centers of spectacles. Peripheral aberrations are still present with contact 
lenses, but central aberrations are reduced compared to spectacle wear.23 
All of these advantages of contact lenses apply specifically to athletics and 
outdoor activities. 
2. Sunglasses 
Another important aspect of vision in sports and outdoor activities is visual comfort and 
performance. Sunglasses play a significant role in visual comfort and performance by 
decreasing excess visible light, protecting the visual system from the adverse affects of 
light, and shielding the eyes from wind in sports such as sailing, skiing and cycling. 
The ideal sunglasses should provide clear, comfortable vision while protecting the 
eye from harmful UV radiation and maintaining color vision. A more detailed, sport 
specific requirement of sunglasses is provided by Zagelbaum et al in his book Sports 
Ophthalmology?2 These ideal characteristics include: 
1) UVB transmittance less than 5%, w/ <1% for wavelengths <31 Onm (Pitts 
reports sunglasses should transmit <0.029%UVB). 25 
2) UV A transmittance less than 10% (Pitts recommends transmittance 
<14.9%).25 
3) Blue light (400-500nm) less than 10% (which should be less than 50% of the 
total transmittance). 
4) Sufficient color vision to allow for traffic light discrimination.25 
5) Side shield to protect against oblique incident light. 
6) Protection against the drying effects of wind. 
7) Mounted in a lightweight frame. 
8) Cosmetic acceptability 
9) Impact resistance 
More people are wearing sunglasses than ever before because of increased awareness of 
the harmful affects ofUV light and for visual comfort?5 It would be reasonable to 
conclude that many of these people would benefit from a tinted contact lens combining 
the advantages of contact lenses and sunglasses. Our study examined patient 
acceptability and visual performance of tinted RGP contact lenses versus their 
conventional RGP lenses. 
Study Summary 
The purpose of this study was to evaluate the performance, comfort, and visual 
ability of SportSight RGP contact lens on current RGP wearers. Patients were to wear 
the lenses for three to four days during a two-week period, wearing the lenses for 2 to 8 
hours at a time. At the end of the two-week period, patients were asked to fill out a 
questionnaire about the SportSight lenses. The conclusion was that the SportSight lenses 
were well accepted in many environments and preferred in outdoor activities (see table 
I). The most common positive response to the SportSight lenses were that the lenses 
were comfortable to wear in the sun and patients did not need to have spectacle frames on 
their face. Some of the dislikes that people had with these lenses were the aesthetic 
appearance of the lens (the lens make you appear that you have a very large pupil), the 
"light leakage" when they blinked (many said they notice a bright crescent of light when 
they made a full blink), and some said the SportSight lenses could be tinted more because 
they were finding they needed to wear their sunglasses over the study lenses on very 
bright days. 
One strategy that might help with "light leakage" when blinking, is to increase the 
optic zone diameter of the lens, while decreasing the intermediate and peripheral curves. 
By doing this, the steeper portion of the lens will be increased; therefore the lens 
movement will be reduced. Further research and testing will need to occur to determine 
if changing these parameters will effectively decrease light leakage. 
n=7 Average response of the/our study group 
1 0= excellent l=poor 
Overall visual sharpness and clarity of 8.29 
STUDY lens 
Overall visual sharpness and clarity of 9.00 
REGULAR lens 
Consistent vision throughout the wear of 8.29 
the STUDY lens 
Consistent vision throughout the wear of 8.57 
the REGULAR lens 
Vision while participating in sport/outdoor 9.50 
activities with the STUDY lens 
Vision while participating in sport/outdoor 8.75 
activities with the REGULAR lens 
Visual disturbance upon blinking with the 8.29 
STUDY lens 
Visual disturbance upon blinking with the 8.86 
REGULAR lens 
Overall satisfaction of the correction of 8.71 




SportSight™ Light Architecture™ Technology and its Impact 
on Enhancing Image Clarity and Definition 
A Clinical Study 
Lee Rigel, Jim Boucher, Norman Leach, Thomas Quinn, Kevin Reeder, John Schachet, Thomas 
Hixson, Pat Caroline, John Rinehart 
This group of investigators have evaluated a new lens prodl'ct to determine its acceptance by 
current GP contact lens wearers. SportSight™ GP is based on unique, patented technology that 
modulates both visible and invisible portions of the electromagnetic spectrum in an effort to 
improve visual comfort in bright environments and enhance visual performance. The 
manufacturer daims that Ught Architecture ™ technology controls both the quantity and quality of 
spectral transmission entering the wearers' eyes. 
Nine investigators enrolled 66 subjects that completed a two week trial of the SportSight™ GP 
contact lens for daytime sport and outdoor activities. All the subjects were current successful GP 
wearers. After several periods of use over the two-week trial, subjects reported and completed a 
questionnaire to survey the benefrts these lenses offered as compared to their standard lenses 
when used for the prescribed purpose. 
Study Design 
This is a prospective, multi-center; open-label, non-randomized protocol controlled study. Nine 
sites participated in the study and enrolled patients who represent the general population of 
current GP contact lens wearers. Sixty-six subjects were enrolled, treated and completed this 
protocol. Each patient was examinationed to determine eligibility. Subjects met all eligibility 
criteria. Subjects wore the lenses during daylight hours for outdoor sport activity or spectator 
events. They were asked to use the lenses three or four times during a two-week period for 
periods of 2 to 8 hours. The lenses were not to be used for night driving. A scheduled follow-up 
examination was conducted two weeks after dispensing lenses. 
The investigators were asked to determine the lab of origin of the standard lenses. The 
SportSight™ GP lenses were ordered from the same laboratory as the original standard lenses 
and were made in the identical parameters. Lenses were inspected by the laboratory and 
investigator to determine that they conformed to the specification of the original prescription. 
During the dispensing visit, the subjects completed a standard lens questionnaire. The lenses 
were dispensed and evaluated on eye and the subjects were instructed on the prescribed 
wearing of the lenses. The subjects were instructed to use the same care products used with 
their standard lenses. 
Description of the study lenses and Light Architecture"" Technology 
The Ught Architecture TM Technology filters out 100% of UV Radiation below 400nm, a minimum 
of 99% of total UVA and UVB. This level of filtration exceeds the minimum requirements of 
various sunglasses and beyond that of most contact lenses with standard UV absorbers. 1 In 
addition, the lenses filter out a minimum of 77% of the visible light spectrum below SOOnm. 
There are inherent performance advantages provided through filtration of these wavelengths; 
improved image clarity and definition by reducing haze and glare from refractive elements within 
the eye and reduced chromatic aberration.2-5 Experts consider such improvement is related to 
visual skills such as depth perception, anticipation timing, and eye-hand-body coordination.7-14 
Prior research has shown that blue light filtration, as found in Light ArchitectureTM Technology, 
results in imgroved reaction time, as well as improved depth perception and contour 
recognition. 15-1 This new technology provides unique sculpting of light transmission in the peak 
region of visual sensitivity (500-600nm), aiding in target identification by making the object 
visually stand out from its background. The SportSightTM GP lens is based on this technology 
and is targeted for use in daylight sport and spectator activities. 
Findings at Baseline and Dispensing 
Thirty-nine of the 66 subjects were female and 27 were male. The mean age was 38 years with 
the youngest subject age 12, and the oldest age 66. Table I reports the descriptive statistics for 
the baseline demographics and clinical measures. 
Table 1 : Baseline Characteristics of Cohort 
n = 132 Age Horizontal Vertical MR MR High HVID 
K K Sphere Cylinder Contrast 
Statistic (n=66) Log MAR 
Mean 37.97 43.43 44.16 -4.27 -0.64 0.00 11.27 
Median 40.00 43.62 44.06 -3.88 -0.50 -0.02 11.20 
StOev 12.71 1.24 1.49 3.03 0.61 0.10 0.54 
Minimum 12 40.25 40.75 -12.25 -3.75 -0.26 10 
Maximum 66 46.00 48.00 +3.00 0 0.28 12 
Table 1 (Continued): Baseline Characteristics of Cohort 
n = 132 Upper lid LowerUd Pupil Size Tonometry 
Position Position 
Statistic 
Mean -1.92 0.47 3.97 13.69 
Median -2.00 0.50 4.00 14.00 
StDev 0.89 0.72 0.92 2.66 
Minimum -4 -1.50 1.50 6 
Maximum +1 +2.00 6.00 20 
Table 2 reports the descriptive statistics for the lens parameters used in the clinical trial. 
Table 2 : Parameters of Study Lenses in the Clinical Trial 
n = 132 Lens Base Overall Optic Center Luminous 
Power Curve Diameter Zone Thickness Transmission 
Statistic 
Mean -3.85 7.78 9.27 7.82 0.16 19.64 
Median -3.69 7.78 9.20 7.80 0.15 19.13 
StDev 2.80 0.22 0.35 0.32 0.04 6.69 
Minimum -10.00 7.42 8.2 7.0 0.08 6.54 
Maximum +3.00 8.39 10.0 8.7 0.26 38.17 
Table 3 reports the results of the baseline clinical measures with standard lenses. 
Table 3: Baseline Clinical Measures with Standard Lenses 
N = 132 Over Over Distance X y Lens Eye 
Refraction Refraction Log MAR centration centration Movement Relation-
Statistic Sphere Cylinder Acuity ship 
Mean -0.06 -0.10 0.01 0.05 0.32 1.02 5.03 
Median 0.00 0.00 0.00 0.00 0.50 1.00 5.00 
StDev 0.36 0.21 0.10 0.82 0.86 0.38 0.78 
Minimum -1.75 -1.00 -0.16 -2.50 -2.50 0.5 3 
Maximum +1.00 0 0.35 2 3 2 7 
-
As expected, there were no statistical significant differences between the parameters and the 
clinical measures with the study lenses at dispensing when compared to the standard lenses at 
baseline. 
Two Week Questionnaire Results 
Table 4 reports the results of the statistical analysis using the paired t test for the means of the 2-
week follow-up questionnaire ratings of vision for sports with the study and standard lenses. A 
rating of 1 0 was excellent while a rating of 1 was poor. 
Table 4: paired t for the Means of the Two Week 
Questionnaire responses 
Lenses statistic SJ'()rts Vision 
n 62 
Study Mean 8.82 
Variance 1.72 
Standard Mean 8.44 
Variance 1.19 
p Value 0.004 
The . analysis of the questionnaire responses revealed differences that proved statistically 
significant at the 95% confrdence level ~0.05). The mean of the responses for the SportSight™ 
GP lens was higher for vision for sports than was the mean of the rating for the standard lenses. 
The difference was statistically significant Four subjects did not respond to this question 
because they did not participate in a sport or spectator activity during the two-week trial but did 
wear their lenses for general outdoor activity. 
To test the reliability of the questionnaire, the baseline ratings for the standard lenses were 
compared to the two-week ratings for the same standard Jenses. 
Table 5: paired t for the Means of the Baseline and Two 
Week Questionnaire responses for the Standard Lenses 
Lenses Statistic Sports Vision 
n 62 
Baseline Mean 8.56 
Variance 1.53 
Two Week Mean 8.44 
Variance 1.19 
p Value 0.096 
At the two-week visit the mean of the ratings for sports vision was lower for the standard lenses 
than it was at the baseline visit for the same lenses. While the difference lacked statistical 
significance, it is possible. the subjects' experience with the study lenses influenced their rating of 
the vision with their standard lenses as reported at the two-week visit. At the twc-week visit they 
appeared to appreciate the visual perfonnance of their lenses less for sports vision. 
The anatomic clinical measures of horizontal k reading, horizontal visible iris diameter, upper lid 
position, and pupil size were studied for their influence on the questionnaire responses of vision 
while participating in sports. 
For the change in the rating of vision while participating in sports, variations in the anatomic 
variables accounted for 10.3% of the variation in the reported performance. 
The anatomic variables having the greatest effect were the HVID (horizontal visible iris diameter) 
and the horizontal keratometry reading. If all the other variables were held constant, a one-
millimeter increase in HVID could account for a 0.46 decrease in the questionnaire response 
(p~O .OS one tail). At the same time, if all other variables were held constant, a one diopter 
increase in horizontal keratometry reading could account for a 0.42 decrease in the questlonnaire 
response ~0.0005 one tail}. Subjects with smaller and flatter corneas tended to report a greater 
increase in their rating of sports vision perfonnance with the SportSightn.. GP lens than with their 
standard lenses. 
'The lens parameters of lens power, overall diameter, luminous transmission, base curve and 
optic zone were studied for their influence on the questionnaire response of vision while 
participating in sports activities. 
Statistical analysis studied the effect of variation of the lens parameters on the change in rating. 
For the change in the Rating of Vision while participating in sport activities, variations in the lens 
parameters accounted for 7.8% of the vaJiation in the reported performance. The lens parameter 
variable having the greatest effect on sports vision was the base curve, where a one millimeter 
increase could account for a 1.33 increase in the questionnaire (~0.039 one tail) response. 
Subjects with flatter base curves tended to report a greater increase in their rating of sports vision 
performance with the SportSightTM GP lens than with their standard lenses. 
Variation in luminous transmission did not demonstrate any significance as a predictor of visual 
performance. Variation in the luminous transmission of the lenses used in the study across the 
cohort did not result in a significant change in the questionnaire response. This obser1ation is 
impressive given the range of luminous transmission values, 6.54 to 38.17%. The range of 
luminous transmission was the result of the various lens power and lens thickness combinations. 
The dinical performance measures of distance logMAR acuity with lenses, x decentration, y 
decentration, movement and apical lens cornea relationship were studied for their influence on 
the questionnaire response of vision while participating in sports. 
The regression analysis studied the effect of variation of the clinical measures on the change in 
rating. For the change in the Rating of Vision while participating in sports, variations in the dinical 
measures accounted for only 2.4% of the variation in the reported perfofTTlance. This analysis of 
variation indicates a very weak relationship between the clinical measures and the reported 
change in performance. There is no statistical significance in the variation. These clinical 
measures of on eye lens performance appear to lack value in predicting patient satisfaction with 
the SportSightn.t GP lens when used for sports. 
The percentage of subjects that preferred the study lenses, standard lenses or neither for sports 
was determined by tabulating the number of subjects that reported a higher response, equal or 
lower response with the study lenses compared to the standard lenses. Sixty two subjects rated 
both their standard lenses and the study lens for sports; 29 (46.77%) preferred the SportSightn~ 
GP lens for outdoor sports vision and spectator activities, 23 (37.1 0%) rated the SportSightnt GP 
lens equal to their standard lens and 10 (16.13%) preferred their standard lenses for outdoor 
sports vision and spectator activities. 
DISCUSSION AND CONCLUSIONS 
The study data indicated that nearly a three times greater number of subjects (46.77%) preferred 
the SportSightnt GP lens for sport activities than those that preferred their standard lenses 
(16.13%). The results also indicated that SportSightn. GP lenses perform equal to or better than 
standard worn lenses while performing sport activities (83.87%). The mean of the rating with the 
study lenses is greater to a statistically significant degree than the mean for the standard lenses. 
Those subjects that rated their standard lenses better than their study lenses (16.13%}, were 
asked to comment on a reason for their preferences. The responses indicated three issues; 
difficulty going indoors with the study lenses on eye, cosmetic appearance of the lens, and the 
general category of "visual noise". Some subjects reported the study lenses allowed light around 
the edge of the lens and caused variation of vision on the blink. 
It is the impression of the investigators that there are clinical strategies for problem solving when 
subjects report variation in vision upon blinking or the presence of "light leaking• around the lens. 
The investigator' group reported a recommended strategy of increasing optic zone diameter and 
·reducing the intennediate and peripheral curve radii to reduce the reported phenomena. Further 
research may prove valuable to establish the effectiveness of this strategy for raising the overall 
level of satisfaction. 
The study data also indicated that duplicating the parameters of the patient's standard use GP 
lenses is an effective and successful dispensing strategy. 
SportSightm GP appears to be a valuable adjunct to conventional use GP lenses. This study 
indicates that the majority of subjects representing the general GP contact lens wearing 
population preferred SportSightnt GP lenses when used for daytime outdoor sport and spectator 
activity. 
SIDEBAR 
Patient Questionnaire ·Study Lenses: Two Week 
Patient Name Date 
1. A. What, if anything, do you like about this pair of study lenses? 
B. What, if anything, do you dislike about this pair of study lenses? 
2. On average, how many days a week did you wear your study lenses? __ _ 
3. On average, how many hours a day did you wear your study lenses? 
4. Please rate the study contact lenses and your regular contact lenses on the following: 
Vision while participating in sport activities STUDY 
Check only one box per line 
Excellent Poor 
8 7 6 5 4 3 2 1 
D D D D D D 0 D 
10 9 
D D 
10 9 8 7 6 5 4 3 2 1 
Vision while participating in sport activities REGULAR D 0 D D 0 D D Cl Cl D 
5. Did you rate your regular lenses as better than the study lenses? If so, please describe how 






The design and fitting criteria for the SportSight GP lenses are 
identical to that of any other RGP lens, except for one important 
feature. Clinical studies have shown that the SportSight GP lenses 
perform best when the lens diameter I optical zone is large enough to 
consistently cover the pupil. Therefore, it is important to verify lens I 
pupil coverage in normal lens resting position as well as throughout 
all phases of the blink and angles of gaze. A number of anatomical 
features and lens design features can compromise pupil coverage 
resulting in "Light Leakage". 
"Light Leakage" is the light that enters the eye around the periphery 
of SportSight GP lenses. In a limited number of cases, this has 
resulted in patient awareness of a slight peripheral light aura. Clinical 
studies have shown that most symptomatic patient's adapt to small 
amounts of Light Leakage within a few days. 
Anatomical Features Responsible for 
"Light Leakage" 
• Large Pupil Size 
• Excessive Anterior Chamber Depth (AC Depth) 
1 . Steep corneas 
2. Large diameter corneas 
3. Flat iris plane 
Large Pupil Size 
Pupil diameters larger than 6.0 mm should be identified and lens 
position verified to rule out "Light Leakage". Pupil size (under normal 
room light conditions) can be estimated with the SportSight GP ruler 
provided with your diagnostic set or through your authorized 
SportSight GP distributor. If "Light Leakage" remains symptomatic, 
overall lens diameter and optical zone diameter may need to be 
increased to accommodate the larger pupils. 
Excessive Anterior Chamber Depth 
Excessive depth to the anterior chamber may result in symptomatic 
"Light Leakage". The three anatomical features contributing most to 
excessive anterior chamber depth are, steep corneal radii, large 
corneal diameters, and flat iris plane. 
Anterior chamber depth can be estimated at the slit lamp using the 
grading scale provided in this fitting guide. Additionally, an excessive 
anterior chamber depth should be suspected if the patient's central 
radius of curvature is greater than 45.00 D. and/or if the Horizontal 
Visible Iris Diameter is greater than 12.0 mm. 
Lens Design Features Responsible for 
"Light Leakage" 
• Small overall lens I optical zone diameters 
• Blink dynamics 
• Final lens resting position 
Lens Fit Features 
One of the major objectives in fitting SportSight GP lenses is 
adequate pupil coverage in normal resting position as well as 
throughout the blink and the various angles of gaze. Therefore, the 
area of lens optics should be large enough to consistently encompass 
the pupil in all illuminations. 
SportSight GP Diagnostic Fitting 
A 9.5 mm diameter I 8.1 mm optical zone design has been shown to 
be effective in preventing "Light Leakage" in a large number of 
patient's. 
It is important to remember that the unique features of the SportSight 
GP tint prohibits lens viewing with fluorescein . This is due to the 
lenses complete adsorption of UV and blue light. Therefore, 
diagnostic lens fitting should be performed with traditional clear or 
light blue tinted lenses. 
To allow for maximum performance of the SportSight GP lenses, we 
suggest the following guidelines be observed during the diagnostic 
fitting: 
Step #1 Measure the central corneal curvature with the 
keratometer and identify the Flat "K". 
Example: 
K's = 43.00@ 180/44.75@ t11.J 
Flat "K" = 43.00 D 
Step #2 Measure the Pupil Diameter and the Horizontal Visible Iris 
Diameter (HVID) of the cornea, to aid in ruling out 
excessive "Light Leakage". 
Example: 
Pupil Diameter= 5.0 mm 
HVID = 11.5 mm 
Step #3 Estimate anterior chamber depth at the slit lamp 
Using the grading scale previously described in this fitting 
guide. 
Step #4 Calculate the corneal astigmatism (difference between 
the flat and steep "K"). 
Example: 
K's = 43.00@ 180/44.75@ 90 
Corneal Astigmatism= 1.75 D. 
Step #5 Select a Base Curve Radius based on the 
9.5 mm Fitting Nomogram described below. 
Corneal Astigmatism 
0.00 to 1.50 D. 
0.25 D. Flatter Than "K" 
Corneal Astigmatism 
1. 75 to 3.00 D. 
On Flat "K" 
Step#6 
Example: 
Flat "K" = 
Corneal Astigmatism = 
Lens Diameter = 





The 43.00 D. diagnostic lens is placed on the cornea and 
its position and movement evaluated with and without 
fluorescein. 
The ideal Base Curve should result in a lens that 
positions central or just slightly high along the vertical 
meridian. Along the horizontal meridian the lens should 
exhibit a centered position over the pupil. Horizontal lens 
displacement, (nasal or temporal) is often the result of 
against-the-rule corneal astigmatism or an excessively flat 
lens-to-cornea fitting relationship. 
In fitting the SportSight lens special attention should be 
directed to the consistency of the lens optics over the 
pupil. Therefore, 
• pupil size 
• anterior chamber depth 
• lens position (centration) 
• movement (consistency of pupil coverage) 
• Overall lens diameter 
should be carefully evaluated. 
SportSight GP Diagnostic Set 
A 14 lens diagnostic set of the SportSight GP Gray/Green tint is 
available from your authorized Paragon distributor. The 9.5 mm 
Diameter, 8.1 mm OZ lenses can be used to better determine pupil 
coverage and the absence of "Light Leakage". Again, this is best 
accomplished after the desired lens fit has been established with 
clear diagnostic lenses. 
Preliminary evaluation for subjective "Light Leakage" should take 
place under full room illumination. 
Lens Power 
(any unique power concerns) 
This question will be answered the week of December 61h, studies at PUCO 
are presently underway. 
Lens Care 
The tint used for the SportSight GP lenses is not a coating, but 
instead an adsorber throughout the lens matrix. Therefore, no 
special solutions or lens handling techniques are required in the care 




BILL OF RIGHTS 
California law states that persons who participate in a medical experiment are 
entitled to certain rights. These rights include but are not limited to: 
• be informed of the nature and purpose of the experiment; 
• be given an explanation of the procedures to be followed in the medical 
experiment, and of any drug or device to be utilized; 
• be given a description of any attendant discomforts and risks reasonably to 
be expected from your participation in the experiment; 
• be given an explanation of any benefits to the subject reasonably to be 
expected from participation in the experiment; 
• be given a disclosure of any appropriate alternatives, procedures, drugs or 
devices that might be advantageous to you, and their relative risks and 
benefits; 
• be informed of the avenues of medical treatment, if any, available to you after 
the experimental procedure, if complications should arise; 
• be given an opportunity to ask questions concerning the experiment or the 
procedures involved; 
• be instructed that consent to participate in the experimental procedure may 
be withdrawn at any time and that you may discontinue participation with 
prejudice; 
• be given a copy of the signed and dated consent form; and 
• be given the opportunity to decide to consent or not to consent to a medical 
experiment without the intervention of any element of force, fraud, deceit, 
duress, coercion or undue influence on your decision. 
PARAGON VISION SCIENCES 
GENERAL INFORMATION 
EVALUATION OF THE CLINICAL PERFORMANCE OF THE PAFLUFOCON C POLYMER LENS 
MANUFACTURED IN STANDARD DESIGN WITH SPORTSIGHT TlNT 
STUDY: PVS 00-1 
INTRODUCTION: PARAGON Vision Sciences is evaluating a new lens tint for rigid gas permeable contact lenses. PARAGON 
Vision Sciences believes the new tint will produce lenses that enhance visual performance. 
THE LENS: The study lenses are manufactured from Patlufocon C, a rigid lens plastic that has been found to be safe as a lens 
material. Thousands of people are now wearing lenses made from this family of material. The Paflufocon C lenses with the 
SportSight tint are currently available ONLY from qualified clinical investigators and will be dispensed for the sole purpose of 
conducting this study. 
PROCEDURES: As a study volunteer you will first be examined and fitted by your doctor to determine your eligibility and lens 
prescription. If you are fitted successfully, you will receive a pair of study lenses and will be instructed to wear these study lenses 
outdoors during daylight for several wearing periods of up to eight hours during a 2 week period. After 2 weeks of intermittent use, 
you will be seen for re-evaluation. During the study you will attend a minimum of two office visits: Initial and 2 Week. Each visit 
should require 30-45 minutes. During each visit you will receive an eye examination. You should continue using your present 
cleaning and disinfecting regimen. At the end of the study, you may be allowed to keep the pair of study lenses. 
BENEFITS: The study lenses have been designed to provide excellent visual acuity and oxygen transmission to the eye The tint is 
believed to provide enhanced visual performance. 
RISKS: No harmful health risks to your eyes are anticipated from using the lenses. As with any contact lens, there are potential 
risks of irritation to the eye and corneal ulcers. No harmful effects are expected from any of the examination procedures used in the 
study. No studies have been conducted of the use of the lenses for night vision. The lenses shall not be used for night driving 
ALTERNATIVES: Currently available alternatives to the study lenses are refractive surgery, spectacles or other types of soft, 
conventional hard or rigid gas permeable contact lenses. Your eye care professional can discuss these alternatives with you. 
PARTICIPATION: Your participation in this study is voluntary, and you may refuse to participate without prejudice to your care. 
You are also free to withdraw your consent and to discontinue your participation in this study at any time without prejudice to your 
care. lfyou miss a study visit or move out of the area, you will be discontinued from the study and you must return your lenses. A 
total of 60 subjects will be enrolled in the study. 
CONFIDENTIALITY: The information collected during this study will be submitted to the sponsor, PARAGON Vision Sciences. 
The U.S. Food and Drug Administration and PARAGON Vision Sciences may review any of your records that pertain to this study. 
The information collected in this study will remain confidential. Your permission for the review of confidential information by 
PARAGON Vision Sciences and the U.S. Food and Drug Administration is granted by signing this document. 
MEDICAL TREATMENT: Reasonable medical treatment will be available for any subject incurring physical injuries reasonably 
related to this clinical investigation. For further information, contact Vice President, Science and Technology, PARAGON Vision 
Sciences, 947 East Impala Ave., Mesa AZ 85204. 
QUESTIONS: Your doctor will answer any questions you might have regarding this study. Your doctor is a qualified clinical 
investigator and has been provided with full background information. If a question comes up that your doctor cannot answer, he/she 
can obtain the information from PARAGON Vision Sciences. 
STATEMENT OF INFORMED CONSENT 
1 have read all of the above information regarding trial lenses. I understand what I have read and the circumstances have been 
explained to me by my eye care professional. 
1 wish to participate in this study under the conditions explained to me and described above. 
Subject Signature: __________________ _ Subject No.: _______ _ 
Subject Name (Print): _______________ _ Doctor Name: ___________ _ 
Witness: _____________________ _ Date: ___________ _ 
Office Phone No.:. ____________ _ Emergency Phone No.: ______________ _ 
If subject is a minor, parental or guardian signature and relationship to subject are required: 
Parent or Guardian Signature: ______________ _ Relationship to Subject: ________ _ 
STUDY 10: PVS 00 - 2 












2. Lenses Inspected By: 
3. Date Lenses Returned to Monitor 
DEVICE ACCOUNTIBLITY 
AND 
LENS INSPECTION FORM 








STUDY ID: PVS 00 - 1 





Parameters ofNew Lens(es): 
00: Power OS: Power 
Base Curve Base Curve 












Reason for Replacement(s): 
OD OS 
Q Q Visual Acuity 
0 0 Power Change 
a Q Damaged Lens 
0 0 Lost Lens 
OD OS 
0 a Lens Deposits 
0 0 Pathology 
0 D Other 
(Specify:) _____________ _ 
Date: 
CASE REPORT FORM 
STUDY 10: PVS 00- 1 













1. Subjective Refraction 
2. LogMar High Contrast Acuity 
Single Letter VA with Subjective Refraction 
test distance in feet 
3. Keratometry 
4. BVID 
5. POSITION OF LIDS 
( From limbus • Algebraic in mm ) 
6. PUPIL SIZE 
7. APLANATION TONOMETRY 
Describe any SLE findings Grade 2 or ~r: 
D I mm Lens Power I Base Curve 
mm. I mm Total Diameter/ Optic Zone 
mm. I mm Secondary Curve Radius I Width 
mm. I mm Intermediate Curve Radius /Width 
mm. I mm Peripheral Curve Radius I Width 
mm Center Thickness 
Li Medium Blend 
Investigator Signature: 
BASELINE VISIT 
PAGE 1 OF 1 
Sphere 
X 














Questionnaire to be administered at the BASELINE Visit prior to removing the subjects habitually worn correction. 
The patient must be wearing the correction while filling out the questionnaire. 
Patient Questionnaire - Habitual Contact Lenses 
Patient Name Date 
1. On average, how many days a week do you wear your contact lenses? ___ _ 
2. On average, how many hours a day do you wear your contact lenses? 
3. Please rate your current contact lenses on the following visual attributes. 
Check only one box per line. 
Excellent Poor 
10 9 8 7 6 5 4 3 2 1 
Overall visual sharpness and clarity [J [J Q 0 Q Q 0 0 0 0 
10 9 8 7 6 5 4 3 2 1 
Night Vision/low or dim light situations [J 0 [J 0 Q a a 0 0 0 
(such as driving at night or reading a 
menu in a dark restaurant) 
10 9 8 7 6 5 4 3 2 1 
Consistent vision throughout the wear [J 0 [J [J [J [J [J 0 0 Q 
(Stable or not variable?) 
10 9 8 7 6 5 4 3 2 1 
Vision while participating in sport activities a 0 a 0 0 0 0 Cl 0 Q 
(if applicable) 
Which sport(s)? 
10 9 8 7 6 5 4 3 2 1 
Visual disturbance upon blinking. [J Q Q Q 0 0 0 Cl 0 Cl 
4. Overall, how satisfied are you with your current contact lenses? 
Very Not At All 
Satisfied Satisfied 
10 9 8 7 6 5 4 3 2 1 
[J a D D Cl 0 0 Cl Cl Cl 
CASE REPORT FORM 
STUDY 10: PVS 00 - 1 
USE BLACK INK ONLY 
Investigator Name: 
Subject Name: 
Excellent Good Poor 
5 4 3 2 1 
Sphere Cylinder 
X 
Letters @ ft. 
X 
y 
0.25 0.5 0.75 1.0 1.25 1.5 
1.75 2.0 2.25 2.5 >2.5 mm 
Ideal Steep 
4 5 6 7 8 9 10 
I. None 
2. Discomfort/Awareness CJ 
3. Itching/Burning Cl 





1. Lens Comfort: 
2. SCOR 
3. LogMar High Contrast Acuity 
Single Letter VA with SCOR I test distance 
4. Lens Centration: 
(In straight ahead gaze, 0.5 mm steps) 
5. Lens Movement: 
(After normal blink in primary gaze) 
6. Lens/Eye Relationship: 
5. Dryness/Scratchiness 




DISPENSING VISIT 1 
PAGE 1 OF 1 
Date of Visit: 
Subject No.: 
Excellent Good Poor 
5 4 3 2 1 
Sphere Cylinder 
X 
Letters @ ft. 
X 
y 
0.25 0.5 0.75 1.0 1.25 1.5 
1.75 2.0 2.25 2.5 >2.5 mm 
Flat Ideal Steep 
1 2 3 4 5 6 7 8 9 10 
9. Lens Needs Cleaning 0 
10. Other CJ 
Explain Other: 00: ___ _ 
OS: ___ _ 
CASE REPORT FORM 
STUDY 10: PVS 00 - 1 PARAGON VISION 
SCIENCES 
OD: Power: Base Curve: OS: Power: 
OD 
1. Lens Comfort: 
Excellent Good Poor 




3. LogMar High Contrast Acuity 
Letters @ ft. Single Letter VA with SCOR I test distance 
X 4. Lens Centration: 
(In straight ahead gaze, 0.5 mm steps) 
y 
0.25 0.5 0.75 1.0 1.25 1.5 5. Lens Movement: 
(After nonnal blink in primary gaze) 
1.75 2.0 2.25 2.5 >2.5 mm 




Excellent Good Poor 
5 4 3 2 I 
Sphere Cylinder 
X 
Letters @ ft. 
X 
y 
0.25 0.5 0.75 1.0 1.25 1.5 
1.75 2.0 2.25 2.5 >2.5 mm 
Flat Ideal Steep 
CASE REPORT FORM 
STUDY 10: PVS 00 · 1 
I. None 
2. Discomfort/Awareness 0 
3. Itching/Burning Cl 












9. Lens Needs Cleaning 0 0 
10. Other 0 0 
Explain Other: OD: ___ _ 
OS: __ _ 
Questionnaire to be administered at the Follow-Up Visit before removing the clinical study lenses. The patient 
must be wearing the study lenses while filling out the questionnaire. 
Patient Questionnaire - Study Lenses: Two Week 
Patient Name Date 
1. A What, if anything, do you like about this pair of study lenses? 
B. What, if anything, do you dislike about this pair of study lenses? 
2. On average, how many days a week did you wear your study lenses? 
3. On average, how many hours a day did you wear your study lenses? 
4. Please rate the study contact lenses and your regular contact lenses on the following visual attributes. 
Check only one box per line. 
Excellent 
10 9 8 7 6 5 4 3 2 
Overall visual sharpness and clarity STUDY (J (J (J (J (J (J 0 0 0 
10 9 8 7 6 5 4 3 2 
Overall visual sharpness and clarity REGULAR 0 0 0 0 0 0 0 (J 0 
10 9 8 7 6 5 4 3 2 
Consistent vision throughout the wear STUDY 0 0 0 0 0 0 Q 0 0 
10 9 8 7 6 5 4 3 2 
Consistent vision throughout the wear REGULAR 0 0 0 0 0 0 0 0 0 
10 9 8 7 6 5 4 3 2 
Vision while participating in sport activities STUDY 0 0 0 0 0 0 0 0 0 
10 9 8 7 6 5 4 3 2 
Vision while participating in sport activities REGULAR 0 0 0 0 0 0 0 0 0 
10 9 8 7 6 5 4 3 2 
Visual disturbance upon blinking STUDY 0 0 0 0 0 0 0 0 0 
10 9 8 7 6 5 4 3 2 
Visual disturbance upon blinking REGULAR 0 0 0 0 0 0 0 0 0 
5. Did you rate your regular lenses as better than the study lenses for any of the above questions? 
describe how the study lens performance was worse. 













Not At All 
Satisfied 
4 3 2 1 


















If so. please 
CASE REPORT FORM 
STUDY 10: PVS 00 - 1 






D Unscheduled Visit 
0 Discontinuation Visit 
PAGE 1 OF 2 
Date of Visit: 
Subject No.: 
OD: Power: _____ INV No.: ____ _ OS: Power: INV No.: 
--------- ---------
1. Lens Comfort: 
Excellent Good Poor Excellent Good Poor 
5 4 3 2 l 5 4 3 2 I 
2. SCOR 
Sphere Cylinder Sphere Cylinder 
X X 
3. LogMar High Contrast Acuity 
Letters @ ft. Single Letter VA with SCOR I test distance Letters @ ft. 
X 4. Lens Centration: X 
{In straight ahead gaze, 0.5 mm steps) 
y y 
0.25 0.5 0.75 l.O 1.25 1..5 S. Lens Movement: 0.25 0.5 0.75 1.0 1.25 1 .. 5 
(After nonnal blink in primary gaze) 
1.75 2.0 2.25 2 .. 5 >2.5 mm 1.75 2.0 2.25 2 .. 5 >2.5 mm 
Flat Ideal Steep 6. Lens/Eye Relationship: Flat Ideal Steep 
CASE REPORT FORM 
STUDY ID: PVS 00 - 1 




2. Discomfort/Awareness !J 
3. Itching/Burning !J 






[J Unacceptable Visual Acuity 
CJ Lack of Comfort 
0 Lack of Interest 







6. Variable Vision 
7. Photophobia 
8. Halos 
1. Subjective Refraction 
2. LogMar High Contrast Acuity 
Single Letter VA with Subjective Refraction 
3. Keratometry 
0 Protocol Violation 
CJ Missed Visits 
0 Unscheduled Visit 
0 Discontinuation Visit 




9. Lens Needs Cleaning 0 0 
10. Other 0 0 
Explain Other: OD: ___ _ 





Letters @ ft. 
Horizontal Vertical 
@ 
[J Pathology/ Adverse Reaction (Complete Adverse Reaction Form) 
[J Other:-------------------
Date: 
ADVERSE EVENT FORM 
STUDY ID: PVS 00 - 1 







l. Describe Adverse Event 
2. Severity Assessment 
3. Treatment Plan for Adverse 
Event 
4. Prognosis 
5. Scheduled Follow up 
6. Resolution 
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